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DETAILED ACTION 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 3, 4, 8, 9 1 1 , and 12 are rejected under 35 U.S.C. 1 12, first paragraph, as 
failing to comply with the enablement requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to enable one skilled in 
the art to which it pertains, or with which it is most nearly connected, to make and/or use 
the invention. Claim 3 uses the function Cover(Lact) and Claim 4 uses the function 
SCover(LM), which depends on Cover(Lact) (see paragraph 84 equation 6). 
Cover(Lact) uses Amax(Lact) and Amin(Lact). It is stated in the specification that no 
calculation equation can be analytically shown (see paragraph 74) with respect to these 
variables. This prevents one of ordinary skill in the art from being able to calculate 
Cover(Lact) and SCover(LM) which are the basis of claims 3 and 4, without resorting to 
undue experimentation. Claims 8 and 1 1 depend from claim 3 and are rejected for the 
reason stated above. Claims 9 and 12 depend from claim 4 and are rejected for the 
reason stated above. 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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Claim 2 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

The term "small" in claim 2 is a relative term which renders the claim indefinite. 
The term "small" is not defined by the claim, the specification does not provide a 
standard for ascertaining the requisite degree, and one of ordinary skill in the art would 
not be reasonably apprised of the scope of the invention. The value of integers p and q 
have been rendered indefinite by the use of the term "small". 

Claims 5 and 7-9 are rejected under 35 U.S.C. 112, second paragraph, as being 
incomplete for omitting essential structural cooperative relationships of elements, such 
omission amounting to a gap between the necessary structural connections. See 
MPEP § 2172.01. The omitted structural cooperative relationships are: a driving 
mechanism which one-dimensionally drives an image capturing element within said 
image capturing device along an image capturing element moving direction. When 
used in conjunction with claim 1 (or claims 2-4 which depend on claim 1), as stated in 
the claims, both the object and the element would move in the same direction, this 
would mean that the image captured at each movement position would be the same as 
the initial image because both the object and the element are moving according to the 
same method. 
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Claims 6 and 10-12 are rejected under 35 U.S.C. 112, second paragraph, as 
being incomplete for omitting essential structural cooperative relationships of elements, 
such omission amounting to a gap between the necessary structural connections. See 
MPEP § 2172.01. The omitted structural cooperative relationships are: said image 
capturing device arranging a member for optically moving image in a predetermined 
direction between a lens and an image capturing element. When used in conjunction 
with claim 1 (or claims 2-4 which depend on claim 1), as stated in the claims, both the 
object and the member would move in the same direction, this would mean that the 
image captured at each movement position would be the same as the initial image 
because both the object and the element are moving according to the same method. 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 2, 5 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Suzuki (Japanese Patent Application Publication 10-327359), hereinafter 
referenced as Suzuki, in view of Oldham et al. (United States Patent 7,075,059), 
hereinafter referenced as Oldham. 

Regarding claim 1 , Suzuki discloses a method for high-resolution-izing, 
hereinafter referenced as super-resolution, an image by shifting the image sensor and 
taking two or more pictures as disclosed at paragraph 5, lines 2-5. Suzuki further 
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discloses in figure 3 that the movement direction is one-dimensional, which is in fact a 
two-dimensional sub-pixel motion. Since the movement direction is an angle, it is well 
known in the art that any angle can be expressed in terms of a rational number. The 
numerator of the rational number defines the movement in the vertical direction and the 
denominator defines the movement in the horizontal direction. The fixed angle which 
the sensor moves normalizes the one directional moving direction. Therefore the above 
statements read on "along a predetermined one-dimensional moving direction, a 
sequential image of said image capturing object is captured by a fixed capturing device, 
said sequential image is set to a two-dimensional sub-pixel motion suitable for super- 
resolution processing, said one-dimensional moving direction of said image capturing 
object in a coordinate system normalized by aspect ratio of pixel of an image capturing 
element within said image capturing device is determined to p/q of a rational number, 
wherein: one pixel of vertical direction of said coordinate system is divided by an integer 
p, and one pixel of horizontal direction of said coordinate system is divided by an integer 
q", however, Suzuki fails to disclose that the image capturing object is moved. 
However, the examiner maintains that it was well known in the art to provide that the 
image capturing object is moved, as taught by Oldham. 

In a similar field of endeavor Oldham discloses image enhancement by sub-pixel 
imaging. In addition, Oldham discloses that relative motion between the sample 
platform and the detector is achieved by the motion of the stage which reads on "an 
image capturing object is moved", as disclosed at column 12, lines 9-11. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify Suzuki by specifically providing that an image 
capturing object is moved, as taught by Oldham, for the purpose of allowing for easier 
repair of the movement mechanism. 

Regarding claim 2, Suzuki and Oldham disclose everything claimed as applied 
above (see claim 1), in addition, Oldham discloses that sub-pixel movements could 1 / 2 
pixel dimension steps. If the motion is defined to be a 1/2 pixel step in both directions (x 
and y), then it is angle of 45 degrees, which is a p/q of 1/8, as disclosed at column 2, 
lines 32-33. This reads on "wherein absolute value of said integer p and absolute 
value of said integer q are integers which is not a small integer". 

Therefore, if would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify Suzuki by specifically providing wherein absolute 
value of said integer p and absolute value of said integer q are integers which is not a 
small integer, as taught by Oldham, for the purpose of have a ratio which can be easily 
measured. 

Regarding claim 5, Suzuki and Oldham disclose everything claimed as applied 
above (see claim 1), in addition, Suzuki discloses a driving mechanism (13C) which 
one-dimensionally drives an image capturing element within said image capturing 
device (12) along an image capturing element moving direction (M), as disclosed in 
figure 3. Suzuki further discloses that a sequential image of a fixed image capturing 
object is captured while said image capturing element is moved by said driving 
mechanism along said image capturing element moving direction and said sequential 
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image is set to said two-dimensional sub-pixel motion image as disclosed at paragraph 
5, lines 2-5. 

Regarding claim 7, Suzuki and Oldham disclose everything claimed as applied 
above (see claim 21), in addition, Suzuki discloses a driving mechanism (13C) which 
one-dimensionally drives an image capturing element within said image capturing 
device (12) along an image capturing element moving direction (M), as disclosed in 
figure 3. Suzuki further discloses that a sequential image of a fixed image capturing 
object is captured while said image capturing element is moved by said driving 
mechanism along said image capturing element moving direction and said sequential 
image is set to said two-dimensional sub-pixel motion image as disclosed at paragraph 
5, lines 2-5. 

Claims 6 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Suzuki and Oldham in view of Wallerstein et al. (United States Patent Application 
Publication 2002/0012059), hereinafter referenced as Wallerstein. 

Regarding claim 6, Suzuki and Oldham disclose everything claimed as applied 
above (see claim 1), however, the combination fails to disclose said image capturing 
device arranging a member for optically moving image in a predetermined direction 
between a lens and an image capturing element. However, the examiner maintains that 
it was well known in the art to provide said image capturing device arranging a member 
for optically moving image in a predetermined direction between a lens and an image 
capturing element, as taught by Wallerstein. 
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In a similar field of endeavor, Wallerstein discloses an imaging arrangement. In 
addition Wallerstein discloses lens (48) as disclosed at paragraph 56, line 2 and 
exhibited in figure 6, image sensor (1 18) and prism (116) as disclosed at paragraph 58, 
lines 6-8 and exhibited in figure 6. Rotation of the Pechan prism causes rotation of the 
image as disclosed at paragraph 64, lines 6-7. The above disclosures read on "said 
image capturing device arranging a member for optically moving image in a 
predetermined direction between a lens and an image capturing element". 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify Suzuki and Oldham by specifically providing said 
image capturing device arranging a member for optically moving image in a 
predetermined direction between a lens and an image capturing element, as taught by 
Wallerstein, for the purpose of providing a low cost movement method while keeping the 
image capturing object stationary. 

Regarding claim 10, Suzuki and Oldham disclose everything claimed as applied 
above (see claim 2), however, the combination fails to disclose said image capturing 
device arranging a member for optically moving image in a predetermined direction 
between a lens and an image capturing element. However, the examiner maintains that 
it was well known in the art to provide said image capturing device arranging a member 
for optically moving image in a predetermined direction between a lens and an image 
capturing element, as taught by Wallerstein. 

In a similar field of endeavor, Wallerstein discloses an imaging arrangement. In 
addition Wallerstein discloses lens (48) as disclosed at paragraph 56, line 2 and 
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exhibited in figure 6, image sensor (118) and prism (116) as disclosed at paragraph 58, 
lines 6-8 and exhibited in figure 6. Rotation of the Pechan prism causes rotation of the 
image as disclosed at paragraph 64, lines 6-7. The above disclosures read on "said 
image capturing device arranging a member for optically moving image in a 
predetermined direction between a lens and an image capturing element". 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify Suzuki and Oldham by specifically providing said 
image capturing device arranging a member for optically moving image in a 
predetermined direction between a lens and an image capturing element, as taught by 
Wallerstein, for the purpose of providing a low cost movement method while keeping the 
image capturing object stationary. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JASON FLOHRE whose telephone number is (571)270- 
7238. The examiner can normally be reached on Monday to Thursday 8:00 AM to 5:00 
PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jeffery Harold can be reached on 571-272-7519. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Use Chen/ 

, [Deleted: II ] 

Primary Examiner, 



